Application of spray granulation for conversion of a nanosuspension into a dry powder form.
The in vivo effect of particle agglomeration after drying of nanoparticles has not been extensively studied till date based on current literature review. The purpose of this research was to evaluate the feasibility of spray granulation as a processing method to convert a nanosuspension of a poorly water soluble drug into a solid dosage form and to evaluate the effect of the transformation into a solid powder on the in vivo exposure in beagle dogs. Formulation variables like the level of stabilizer in the nanosuspension formulation, granulation substrate and drug loading in the granulation were evaluated. The granules were characterized for moisture content, drug content, particle size, crystallinity and in vitro dissolution rate. Granulations with 10% drug loading showed dissolution profiles comparable to the nanosuspension, slightly slower dissolution profiles were observed at 20% drug loading. This can be attributed to an increase in the surface hydrophobicity at a higher drug loading and the formation of agglomerates that were harder to disintegrate, thereby compromising the dissolution rate. An in vivo PK study in beagle dogs showed an 8-fold increase and a 6-fold increase in the AUC(0-48) from the nanosuspension and dried nanosuspension formulations respectively compared to the coarse suspension. Also, the nanosuspension and dried nanosuspension formulations showed a 12-fold and 8-fold increase in the C(max) respectively compared to the coarse suspension. This shows the feasibility of using spray granulation as a processing method to convert a nanosuspension into a solid dosage form with improved in vivo exposure compared to the coarse suspension formulation.